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The structure of the title salt complex, [Fe(Ci 2 H 8 N 3 0 2 )2]- 
C10 4 H 2 0, contains one Fe m cation, two JV-(pyridin-2-yl- 
carbonyl)pyridine-2-carboxamidate (bpca~) anions, one 
perchlorate anion and one water molecule. The Fe m cation 
has an approximate octahedral geometry, defined by six N 
atoms from two bpca~ anions. The nearly parallel [dihedral 
angle = 1.50 (1)°] bpca~ anions form two-dimensional super- 
molecules along the a axis by the way of weak jt-jt stacking 
inteactirons [centroid-centroid distances = 3.948 (2), 
4.000 (2), 3.948 (2), 3.911 (2), 3.897 (2), 3.984 (2) and 
3.929 (2) A]. Intra- and intermolecular C— H- ■ O hydrogen 
bonding occurs. The water molecule [occupancies 0.520 (5) 
and 0.480 (5)], two carbonyl O atoms [occupancies 0.622 (7) 
and 0.378 (7)] and the four perchlorate O atoms [occupancies 
0.887 (4) and 0.113 (4)] are each disordered over two 
positions. 

Related literature 

For the use of organic ligands containing nitrogen hetero- 
atoms in the synthesis of transition-metal complexes, see: Feng 
et al. (2006); Wu et al. (2009); Xie & Huang (2011); Yu et al. 
(2010). For the N-donor tridentate rigid ligand Hbpca, see: 
Casellas et al. (2005); Kajiwara et al. (2002). For mononuclear 
complexes of the tridentate ligand bpca~, see: Madariaga et al. 
(1991); Marcos et al. (1989, 1990); Wocadlo & Massa (1993). 
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Experimental 

Crystal data 

[Fe(C 12 H 8 N 3 0 2 ) 2 ]C10 4 -H 2 0 

M r = 625.74 

Triclinic, PI 

a = 8.8828 (8) A 

b = 11.7228 (3) A 

c = 14.4551 (9) A 

o- = 109.931 (3)° 

P = 103.585 (4)° 

Data collection 

Bruker APEXII CCD area-detector 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2007) 
T min = 0.867, r maI = 0.930 

Refinement 

R[F 2 > 2a(F 2 )] = 0.053 

wR(F 2 ) = 0.165 

5 = 1.06 

5880 reflections 

407 parameters 

50 restraints 



Table 1 

Selected bond lengths (A). 



Fel-N5 
Fel-N2 
Fel-N4 



1.902 (2) 
1.914 (2) 
1.964 (2) 



Table 2 

Hydrogen-bond geometry (A, °). 



/C1^=0 



0 



H,0 



y = 99.456 (3)° 

V = 1325.39 (15) A 3 

Z = 2 

Mo Ka radiation 
jU = 0.73 mm -1 
T = 298 K 

0.20 x 0.14 x 0.10 mm 



8065 measured reflections 
5880 independent reflections 
4516 reflections with / > 2a(I) 
R<„. = 0.021 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.70 e A~ 3 

Apmm = -0.40 e A~ 3 



Fef-N3 
Fef-N6 
Fef-Nf 



f.974 (2) 
1.976 (2) 
1.979 (2) 



D-U-A 


D-H 


n-A 


D-A 


D-H- - A 


C12-H12-03' 


0.93 


2.30 


3.084 (3) 


142 


C12-H12---04 1 


0.93 


2.55 


3.288 (4) 


136 


C2-H2- ■ 05 


0.93 


2.52 


3.292 (5) 


140 


C2-H2- ■ 05A 


0.93 


2.41 


3.116 (8) 


133 


C11-H11-06 1 


0.93 


2.62 


3.385 (6) 


140 


C11-H11---0&4' 


0.93 


2.32 


3.191 (11) 


156 


C16-H16- ■ 06A" 


0.93 


2.58 


3.431 (10) 


153 


Symmetry codes: (i) — x - 


- 1. — y, —z - 


hi; (ii) x + l,y, z. 







Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXS97 (Sheldrick, 2008); molecular graphics: 
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SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: publCIF (Westrip, 2010). 

This study was supported by the Science and Technology 
Department of Henan Province (102102310321) and the 
Doctoral Research Fund of Henan Chinese Medicine 
(BSJJ2009-38) 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: JJ2105). 
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Bis [Af-(pyridin-2-ylcarbonyl)pyridine-2-carboxamidato] iron(III) perchlorate monohydrate 
X.-F. Li, T.-B. Qiu, L.-X. Hu and C.-Y. Hu 

Comment 

Organic ligands containing nitrogen heteroatoms play an important role in the assembling process of transition-metal com- 
plexes (Wu et al, 2009; Xie et al, 2011; Feng et al, 2006; Yu et al, 2010). The N-donor tridentate rigid ligand Hbpca 
(Hbpca = bis(2-pyridylcarbonyl)amine) has been attracting widespread attention (Kajiwara et al, 2002; Casellas et al, 

2005). Mononuclear complexes of the tridentate ligand bpca', [M(bpca)] + (M— divalent metal ions] exemplify these types 
of complexed ligands (Marcos et al, 1989, 1990); Madariaga et al, 1991; Wocadlo et al, 1993). 

As a continuation of our studies related to the behaviour of the bpca ligand with Fe 111 ions, we have synthesized the title 
salt complex [Fe(bpca)2(C104) . H2O]. As shown in Fig. 1, each asymmetric unit contains one Fe 111 cation, two bpca" anions, 
one perchlorate anion and one lattice water molecule. The bpca ligands are nearly parallel in the structure and form two-di- 
mensional supermolecules by the way of weak ji-ji stacking inteactions [centroid to centroid distances = 3.9475A, 3.9997A, 
3.9488A, 3.9107A, 3.8973A, 3.9838A and 3.9287A, respectively]. The bond lengths for Fe— N vary from 1.902 (2)A to 
1.979 (2)A, and the angles for N — Fe — N are between 81.65 (9)° and 178.54 (10)°. These bond lengths and angles are in 

agreement with those found in similar related Fe 111 compounds (Wocadlo et al, 1993). 
Experimental 

A mixture of methanol and water (1:1, 2 ml) was gently layered on the top of a solution of Fe(C104)3.6H20 (46.2 mg, 
0.1 mmol) in water (3 ml). A solution of Hbpca = bis(2-pyridylcarbonyl)amine (22.7 mg, 0.1 mmol), in methanol (10 ml) 
was added carefully as the third layer. Red crystals suitable for X-ray diffraction were obtained after 3 weeks, washed with 
ethanol and ether, and dried in air. 

Refinement 

Lattice water OW1 and OW1' atoms were disordered over two positions with approximate part occupancies of 0.520 (5) 
and 0.480 (5). Hydrogen atoms on OW1 and OW1' were also treated using the above two part model. The carbonyl oxygen 
atoms, OlA and OIB, were disordered over two positions with approximate part occupancies of 0.622 (7) and 0.378 (7). 
The four perchlorate oxygen atoms 05, 06, 07 and 08 were also disordered with approximate part occupancies of 0.887 (4) 
and 0.113 (4). All of the remaining H atoms were placed in calculated positions and then refined using the riding model 
with Atom — H lengths of 0.93 A (CH). Isotropic displacement parameters for these atoms were set to 1.2 (CH) times U e q 
of the parent atom. 
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Figures 




Fig. 1. The molecular structure for title salt with isplacement ellipsoids at the 30% probabil- 
ity level. OW1 and OW1' atoms were disordered over two positions with approximate part oc- 
cupancies of 0.520 (5) and 0.480 (5). Hydrogen atoms on OW1 and OWT were also treated 
using the above two part model. OlA and O IB, were disordered over two positions with ap- 
proximate part occupancies of 0.622 (7) and 0.378 (7). 05, 06, 07 and 08 were disordered 
with approximate part occupancies of 0.887 (4) and 0. 113 (4). 



Bis[iV-(pyridin-2-ylcarbonyl)pyridine-2-carboxamidato]iron(lll) perchlorate monohydrate 



Crystal data 

[Fe(C 12 H8N302)2]C104-H 2 0 

M,.= 625.74 

Triclinic, PI 

Hall symbol: -P 1 

a = 8.8828 (8) A 

6 = 11.7228 (3) A 

c= 14.4551 (9) A 

a = 109.931 (3)° 

(3= 103.585 (4)° 

y = 99.456 (3)° 

V= 1325.39 (15) A 3 



Z = 2 

P(000) = 638 

D x = 1.568 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 3005 reflections 

6 = 2.7-23.6° 

|i = 0.73 mm 1 
T=298K 
Block, red 

0.20x0.14x0.10 mm 



Data collection 



Bruker APEXII CCD area-detector 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

phi and co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 2008) 
r min = 0.867, T max = 0.930 
8065 measured reflections 



5880 independent reflections 

45 1 6 reflections with 7 > 2a(7) 
i? int = 0.021 

6max = 27.6°, 9 m i n = 1 .6° 

h=-9^U 

Ar = -15->10 
/ = -18->18 



Refinement 



Refinement on F 
Least-squares matrix: full 

R[F 2 > 20(7^)] = 0.053 
wR(F 2 ) = 0.165 
S= 1.06 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = V[a 2 (F 0 2 ) + (0.0989P) 2 + 0.1594P] 

where P = (F 0 2 + 2F c 2 )/3 
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5880 reflections 
407 parameters 
50 restraints 



(A/0) max = 0.005 
Apmax = 0.70 e A~ 
Apmin = -0.40 e A 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to z 5668 ero for negative F 2 . The threshold expression of F 2 > o(F 2 ) is used only for calculat- 
ing i?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice 
as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 





X 


y 


z 




Occ. (<1) 


Fel 


0.58172 (4) 


0.31372 (3) 


0.72928 (3) 


0.03208 (11) 




Cll 


0.08364 (11) 


0.27277 (9) 


0.31279 (8) 


0.0707 (3) 




OIW 


-0.3468 (9) 


-0.0077 (8) 


0.1161 (7) 


0.138 (2) 


0.520 (5) 


H1W1 


-0.260 (3) 


-0.007 (9) 


0.100 (5) 


0.208* 


0.520 (5) 


H1W2 


-0.409 (6) 


-0.071 (7) 


0.064 (6) 


0.208* 


0.520 (5) 


OIW 


-0.3403 (10) 


0.1088 (9) 


0.1280 (8) 


0.138 (2) 


0.480 (5) 


H1W3 


-0.434 (4) 


0.075 (7) 


0.089 (6) 


0.208* 


0.480 (5) 


H1W4 


-0.338(13) 


0.074 (5) 


0.171 (4) 


0.208* 


0.480 (5) 


OlA 


0.6988 (7) 


0.6549 (5) 


0.9646 (4) 


0.0645 (14) 


0.622 (7) 


02A 


0.8091 (7) 


0.4809 (5) 


1.0372 (4) 


0.0649 (14) 


0.622 (7) 


OIB 


0.6349 (13) 


0.6377 (9) 


0.9628 (8) 


0.0645 (14) 


0.378 (7) 


02B 


0.7488 (13) 


0.4655 (10) 


1.0392 (8) 


0.0649 (14) 


0.378 (7) 


03 


0.5582 (2) 


0.1375 (2) 


0.43325 (14) 


0.0472 (5) 




04 


0.2819 (2) 


0.02485 (19) 


0.47266 (14) 


0.0438 (5) 




05 


0.1944 (4) 


0.3923 (3) 


0.3485 (3) 


0.1119(15) 


0.887 (4) 


06 


0.0713 (5) 


0.2023 (4) 


0.2094 (2) 


0.153 (2) 


0.887 (4) 


07 


-0.0680 (3) 


0.2885 (4) 


0.3206 (3) 


0.1280 (16) 


0.887 (4) 


08 


0.1436 (6) 


0.2088 (3) 


0.3751 (3) 


0.155 (2) 


0.887 (4) 


05A 


0.1129 (12) 


0.3944 (5) 


0.3903 (6) 


0.1119(15) 


0.113 (4) 


06A 


-0.0561 (7) 


0.1927 (8) 


0.3105 (8) 


0.153 (2) 


0.113 (4) 


07A 


0.0631 (15) 


0.2805 (10) 


0.2154 (4) 


0.1280 (16) 


0.113 (4) 


08A 


0.2168 (8) 


0.2240 (9) 


0.3367 (10) 


0.155 (2) 


0.113 (4) 


Nl 


0.5132 (3) 


0.4529 (2) 


0.69872 (17) 


0.0360 (5) 




N2 


0.6593 (3) 


0.4400 (2) 


0.86762 (17) 


0.0415 (6) 




N3 


0.6736 (3) 


0.2127 (2) 


0.80085 (17) 


0.0361 (5) 




N4 


0.7769 (3) 


0.3479 (2) 


0.69072 (17) 


0.0366 (5) 




N5 


0.5024 (2) 


0.1912(2) 


0.59060 (16) 


0.0335 (5) 




N6 


0.3654 (3) 


0.2409 (2) 


0.73032 (16) 


0.0355 (5) 




CI 


0.4350 (3) 


0.4494 (3) 


0.6055 (2) 


0.0417(6) 
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Geometric parameters (A, °) 
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Fel— N4 1.964 (2) CI— HI 0.9300 



sup-5 



supplementary materials 



rel — JN3 


1 n*7/i /o\ 
l.V /4 (Z) 


Cz — C3 


1 1*71 fZ\ 

1.3/1 (p) 


r, x i \t/- 

rel — JNO 


1 A*7£ ZO\ 

i.y /o (Z) 


/ XT') 

Cz — HZ 


A A1AA 

u.y3uu 


rel — JN 1 


1 aoa /o\ 
l.V fy (z) 


C3 — C4 


1.3 11 (p) 


pi i p,/. 

Cll — UO 


1.4U / (3J 


C3 — rl3 


A Q1AA 

u.y3uu 


pi 1 P. "7 A 

Cll — U/A 


1.41Z (4) 


f^A / ' C 

C4 — CD 


1 1*7') //1\ 

1 .3 /Z (4) 


pi 1 f\C. A 

Cll — UoA 


1 A \ A f A\ 

1.414 (4) 


C4 — rl4 


A A1AA 

u.y3uu 


pi i p,-7 
Cll — U / 


1 A 1 A S1\ 

1.414 (3 ) 


CD — CO 


1 AQQ (A\ 

i.4yy (4) 


pi i /^r * 

Cll — UjA 


1 /I 1 *7 f A\ 
1.41/ (4) 


C/ — Co 


1 cm //ia 
1.DU3 (4) 


pi 1 piQ * 

Cll — UoA 


1 /I 1 O //1\ 

1.415 (4) 


Co — cy 


1 1 *7A 

1.3 /U 


pi i /^r 

Cll — Vj 


1.4iy (3) 


C\ pin 

cy — c i u 


1.3o0 


pi i pit? 

Cll — Uo 


1 /I OO (1 \ 

YAH (3) 


/~io i in 

cy — riy 


A A1AA 

u.y3uu 


P. 1 11 7 TU 1 11 7 1 

Ul W — rll W 1 


A OC /")\ 
U.OD (Z) 


pin pi 1 

C1U — Cll 


1 i /; 1 
1.301 {j) 


P. 1117 TU11170 

Ul W — rll Wz 


A QA ZO\ 

U.o4 (Z) 


pin TT 1 A 

C1U — rllU 


A A1AA 

u.y3uu 


p. 1117 unin 
Ul W — rll W3 


1 A1 fQ\ 

1.43 (o) 


P 1 1 pn 

Cll — Clz 


1.3 / j (4) 


P. 1117 TU 1117/1 

Ul W — rll W4 


A OA /"7\ 

u.yy (/) 


P 1 1 Till 

Cll — rll 1 


A A1AA 

u.y3uu 


P. 1117' JJ 11171 

Ul W — rll W3 


A OOO / 1 n\ 

u.ozo (iy) 


pn un 
Clz — rllZ 


A A1AA 

u.y3uu 


P. 1117' JJ 1117/1 

Ul W — rll W4 


A QC ZO\ 

U.o:) (Z) 


pil p 1 A 

C13 — C14 


1 1 O 1 

1.3ol 


P,i a ( 

U1A — Co 


1 ")AC* ^C\ 

1.Z40 J 


p 1 1 un 
C13 — rll 3 


A Q1AA 

u.y3uu 


P.O A P*7 

UzA — C / 


1 Tin 
1.Z3U (0) 


P 1 /I PK 

C14 — CI D 


1.334 (j) 


rviD P/L 
Ulr3 — CO 


1 111 /1 A\ 

1.Z11 (1U) 


p 1 /i m /i 
C14 — rll 4 


A A1AA 

u.y3uu 


MOD f^l 

UZr> — C / 


1 TIT / 1 1 \ 

1.Z3 / (1 1 ) 


pic p i /; 

C 1 j — C 1 0 


1 1A/1 //1\ 

1.3y4 (4j 


U3 — C 1 o 


1 T>A f1\ 

L.ZZV (3) 


p 1 C Til r 

C 1 J — rl 1 3 


A Q1AA 

u.y3uu 


P./1 /"I 1 Q 

U4 — ciy 


1 TAA S1\ 

1.ZU0 (3 ) 


p i /; pn 

C 1 0 — C 1 / 


1.30j (4j 


XT 1 PC 

JN 1 — Cj 


1 1 A£. (1 \ 

1.340 (3) 


PU ill/' 

C 1 o — rl 1 0 


A A1AA 

u.y3uu 


XT 1 Z" 1 1 

JN 1 — CI 


1 1/1*7 /1\ 

1.34 / (3) 


pn pio 
C 1 / — C 1 o 


1 /I AO //1\ 

i.4yy (4j 


XTO P*7 

JNZ — C/ 


1 1 *70 //I \ 

1.3 /o (4) 


pn nn 

ciy — czu 


1 CAO //lA 

l.DUo (4) 


XTO P /L 

JNZ — Co 


1 1 QC //I \ 

l.ioj (4) 


PTA P11 

CzU — Czl 


1 no //i\ 
1 .3 /Z (4) 


XT'} pi 1 

JN 3 — C 1 Z 


1 1 /II //I \ 

1.34Z (4) 


P11 POO 

Czl — CzZ 


1 1AO //lA 

1.3yZ (4) 


IN J> V. O 


1 ^SO (A\ 

1 .JJU ^ 


V^Z, 1 1 1 _ 1 


U.7JUU 


N4 — CI 3 


1.351 (3) 


C22 — C23 


1.364 (5) 


N4 — CI 7 


1.358 (3) 


C22 — H22 


0.9300 


N5 — CI 8 


1.375 (3) 


C23 — C24 


1 391 f41 


N5 — C19 


1.383 (3) 


C23 — H23 


0.9300 


N6 — C24 


1 337 (31 


C24 — H24 


0.9300 


xtc I? „ i \n 
JN j — rel — JNZ 


1 /5.54 (1U) 


C2 — Co — C4 


1 1 o £ <">\ 

llo.O (3) 


XTC 1 XT A 

JN j — rel — JN4 


82.2V (V) 


/^T Ul 

C2 — — rlj 


1 OA 1 

1ZU. / 


XT') T?,-,.1 XT/1 

JNZ — rel — JN4 


m "70 / 1 A\ 

y /. ly (lu) 


Ul 

C4 — — ^rlj 


1 OA *7 

IzU. / 


XTC T7a1 XT1 

JN j — rel — JN3 


yy.oi (yj 


r^i r^/i r^^ 
— C4 — Lj 


lion /i\ 

i lo.y {3 ) 


XT') TT^.1 XTT 

JNZ — rel — JN3 


81.05 (y) 


Co — C4 — H4 


1 OA /Z 

1ZU.0 


XT /I T7,t 1 XT'! 

JN4 — rel — JN3 


yu.4y (y) 


C5 — C4 — H4 


1 OA £ 

1ZU.0 


XTC 17^1 XT/i 

JN!> — rel — JNo 


82. UO (y) 


\r1 r^c t~*A 

N 1 — (_5 — C4 


1 Ol 1 S1\ 

123.3 (3) 


XT') 1 ~KT/Z 

JNZ — rel — JNO 


y /.yu (iu) 


\n /^c r^/: 
JN 1 — C5 — Co 


1 1 C O 

11 j.z (3) 


XT A T7.T.1 ~KJ/Z 

JN'H — rel — JNO 


104.25 (y) 


C4 — C5 — C6 


1 O 1 C /O \ 

Izl.D (3) 


XT1 T7 „ 1 XT/I 

N3 — fel — No 


90.42 (y) 


(JIB — C6 — N2 


1 oo n //;\ 

127.9 (6) 


N5— Fel— Nl 


96.77 (9) 


OlA— C6— N2 


126.1 (4) 


N2— Fel— Nl 


81.76(10) 


OIB— C6— C5 


118.5 (6) 


N4— Fel— Nl 


91.62 (9) 


OlA— C6— C5 


122.9 (4) 


N3— Fel— Nl 


163.41 (9) 


N2— C6— C5 


110.1 (2) 


N6— Fel— Nl 


91.98 (9) 


02A— C7— N2 


127.3 (4) 



sup-6 



supplementary materials 



r\c ai 1 a./: a 
U6 — Cll — U6A 


A/1 1 /C\ 

V4.3 (p) 


UZB — C / — JNz 


IT/1 £ 

1Z4.0 (o) 


A.*7 A AI 1 C\& A 

U / A — CI 1 — UoA 


1 1 A A { A\ 

11U.U (4) 


UZA — C/ — Cs 


1 z 1 . / (4 ) 


a./: ai 1 

Uo — Cll — U / 


1 1 A C /">\ 

11U.J (Z) 


UZB — C / — Cs 


111 A \ 

izi.y (o) 


f\H A ai 1 A.T 

U/A — Cll — (J/ 


A£ C 

VO.D (o) 


ATI A"7 AO 

JNz — C/ — Cs 


1 1 A 1 fl\ 

11U.1 (Z) 


A./C A AI 1 AA"7 

UoA — Cll — U 1 


/1£ 1 fA\ 

4o.l (4) 


ATI AO AO 

1N3 — Cs — C9 


IzZ. / (3) 


r\/: A11 A.CA 

Uo — Cll — UjA 


140.3 \p) 


~\J1 AO A"7 

JN3 — CS — C / 


1 1 A *7 /'lA 
1 14. / (3 J 


A.*7 A ai 1 A.C A 

U /A — Cll — UjA 


i nn o / /i \ 
1UV. / (4) 


AO AO A"7 

C9 — Cs — C / 


IZZ. j (3) 


A./: A ai 1 A.C A 

UoA — CI 1 — U 5 A 


1 A A /I /"/I \ 

lUy.4 (4) 


AO Afl A 1 A 

cs — cv — ciu 


I 1 O C 

I I o. j (3) 


aa"7 ai 1 a 
U / — Cll — U5A 


11 C //1\ 

/J.j (4) 


ao An un 
Co — C9 — HV 


1 OA *7 

1ZU. / 


a**c ai 1 noA 
Uo — Cll — UsA 


o/i a 
54.U (o) 


a 1 a An trn 
CIU — C9 — Hy 


1 OA *7 

IzU. / 


aat a ai 1 A.o a 
U /A — Cll — USA 


1 A A C (A \ 
lUV.J (4) 


A 1 1 A 1 A AA 

Cll — CIU — C9 


1 1 O O /"3\ 

llo.o (3) 


A./C A AI 1 A.O A 

UoA — CI 1 — UoA 


1 AA 1 (A \ 

l(jy.3 (4) 


A11 A1A TU1 A 

Cll — CIU — H1U 


1 OA 
1ZU.0 


A.*7 AI 1 AO A 

U / — Cll — USA 


1 cn /c\ 
IjU.4 [j) 


An A 1 A U 1 A 

C9 — C 1 U — H 1 U 


1 OA C 

IZU.o 


a.c a ai i a.o a 
U 5 A — CI 1 — USA 


1 AA A (A \ 

luy.u (4) 


A1A A11 AIT 

CIU — Cll — C1Z 


1 OA A (1\ 

1ZU.4 (3) 


a./: ai 1 aac 
Uo — Cll — U5 


1 AA 1 ZO\ 
1UV.3 (Z) 


A 1 A A11 Ul 1 

CIU — Cll — HI 1 


1 1 A O 


A.*7 A ai 1 A.C 

U/A — Cll — U5 


oZ.o (4) 


All A 1 1 XJ1 1 

C1Z — Cll — HI 1 


1 1 A O 

i iy.5 


A.£ A ai 1 aac 
UoA — CI 1 — U 5 


1 CO 1 //1\ 

1jZ.3 (4) 


"\T1 AIT A 1 1 

IN 3 — C1Z — Cll 


1 01 A (1\ 

1Z1.4 (3) 


a."7 ai 1 a.c 
U/ — Cll — U5 


1 AA *7 ZO\ 

iuy. / yl) 


An An un 
IN 3 — C1Z — H1Z 


1 1 A 1 

ny.3 


aao a ai 1 aac 
USA — Cll — U5 


on A fA \ 

fS/.y (4) 


A11 All XJ1T 

Cll — C1Z — H1Z 


1 1 A 1 

ny.3 


a./: ai 1 a.o 
Uo — Cll — Us 


1 AO O 

lUo.o (z) 


~KTA A 1 1 A 1 A 

IN 4 — C13 — C14 


1Z1.4 (3) 


ATA All A.Q 

U / A — CI 1 — US 


1/1/1 C ( \ 

144. j \p) 


~KJA A11 U11 

IN 4 — C13 — H13 


1 1 A 1 

i iy.3 


a./; a ai 1 a.o 
UoA — Cll — Us 


*7C A ( A \ 

fj.y (4) 


AH All TJ11 

C14 — C13 — H13 


1 1 A 1 

ny.3 


aat ai 1 a.o 
U/ Cll — Us 


1 1 A 1 /">\ 

11U.1 (Z) 


AK A1/I All 

C15 — C14 — C13 


1 1 A A 

ny.y (3) 


a.c a ai i A*o 
U5A — Cll — Us 


1 AA 1 //I \ 

1UU.3 (4) 


AIC A1/I TJIA 

C15 — C14 — H14 


1 OA A 
1ZU.U 


aac AI 1 a.o 
U5 — Cll — Us 


1 AO 1 /">\ 

lUo.3 (Z) 


An Aid ni a 
C13 — C14 — H14 


1 OA A 
1ZU.U 


ijiiin nui? ijiiin 
HI W 1 — Ul W — HI WZ 


AA 

99 (3) 


AH AIC A1£ 

C14 — C15 — C16 


1 1 A O f1\ 

ny.o (3) 


Tjiiin Tjiiir-i 

HI W 1 — Ul W — HI W 3 


I i r /A\ 

115 (9) 


ah aic uic 
C 14 — C 1 5 — H 1 5 


1 OA 1 

1ZU.1 


ijiiin nui? Tjiiir-i 
HI W2 — Ul W — HI W 3 


AT /0\ 

92 (8) 


AU AIC Til f 

C 1 6 — C 1 5 — H 1 5 


1 OA 1 

1ZU.1 


unin amu \jiwta 
HI W 1 — Ul W — HI W4 


111 fQ\ 

HI (8) 


An A1£ AK 

C 1 / — C 1 6 — C 1 5 


I 1 *7 0 (1\ 

II / .o (3) 


T_riT,17T A.1A17 U1H7i1 

HI W2 — Ul W — HI W4 


1 /If /Q\ 

14j {{$) 


An au uu 
C 1 / — C 1 6 — H 1 6 


i 01 1 

1Z1 .1 


HI W 3 — Ul W — HI W4 


/Z 1 //I \ 

61 (4) 


AK AK UK 

C 1 5 — C 1 6 — H 1 6 


i 01 1 

1Z1 .1 


Tjiiir-i AiATTt um7^1 

HI W 3 — Ul W — HI W4 


1 AA 

1UU (3) 


~KTA An AK 

1N4 — CI / — C16 


1 Ol 1 S1\ 

1Z3.3 (3) 


ac \ti a i 
C5 — IN 1 — CI 


1 1 O 1 

llo.l (3) 


XT A An A10 

1N4 — CI / — CIS 


1 1 C A /0\ 

11 D. U (Z) 


f'C "\T1 T7a1 

CD — JN 1 — rel 


1 1 /I "7A /^1 Q\ 

114. /U {ly) 


C16 — CI / — CIS 


101 0 f1\ 

1Z1 .o {3 ) 


A1 \T1 r~ i 

CI — IN 1 — rel 


12 /.Z (Z) 


AA1 A 1 O "\TC 

U3 — CIS — IN 5 


i oo /: /o\ 
IZo.o (Z) 


AT" Ml A£ 

C/ — IN Z — Co 


1 TJ 1 f">\ 

1Z3.1 (ZJ 


a,! a 1 o rn 
U3 — CIS — CI / 


1 01 C /">\ 

1Z1.J (ZJ 


AT "\TT cv. i 

C/ — N2 — rel 


1 1 O /">\ 

11 5.0 (Zj 


XTC A10 An 

IN 5 — CIS — CI / 


1 AA A ZO\ 

iuy.y (Z) 


A£ XT') T7 a l 

Co — IN z — rel 


1 1 Q 1A ^1 Q\ 

1 lo.3U {ly) 


r\A t ' 1 Q XTC 

U4 — c i y — IN J 


100 "7 /"I \ 

IZo. / (3 J 


XTQ ao 

C1Z — IN 3 — Co 


1 1 O 1 

llo.l (3) 


AA/I A 1 n ATA 

U4 — c i y — czu 


1 oo o /o\ 
1ZZ.Z (Z) 


Clz — IN 3 — rel 


n/; at / 1 a\ 

izo.yz (ly) 


XTC Ain ATA 

IN 5 — c i y — CZU 


1 AA A ZO\ 

iuy.u (Z) 


AO Ml TT~1 

CS — IN 3 — r e 1 


11/1 AC ( 1 A\ 

114. yj (iy) 


"\T£ ATA AT 1 

IN 6 — CZU — Cz 1 


1 OO *7 

IzZ. / (3) 


A] 1 XT /I A 1 "7 

C13 — JN4 — CI / 


1 1 *7 O 

1 1 /.O (Z) 


Taj/; ATA A1A 

IN 6 — CZU — c i y 


lie/; ZO\ 

1 1 j.o (Z) 


AIT "\T/1 C 1 

C13 — IN 4 — rel 


1Z5.3 \L) 


AT1 ATA Ain 

cz i — czu — c i y 


1 O 1 H /0\ 
1 Z 1 . / (Z J 


A 1 "7 XT /I T7^1 

CI / — IN 4 — rel 


111 AC / 1 *7^ 

113.95 (17) 


ATA ATI ATT 

C2U — C2 1 — CzZ 


1 1 O *7 \ 

118.7 (3) 


CI 8— N5— C19 


122.9 (2) 


C20— C21— H21 


120.6 


C18— N5— Fel 


117.98(16) 


C22— C21— H21 


120.6 


C19— N5— Fel 


119.04(17) 


C23— C22— C21 


118.8 (3) 


C24— N6— C20 


118.1 (2) 


C23— C22— H22 


120.6 


C24— N6— Fel 


127.95 (19) 


C21— C22— H22 


120.6 



sup-7 



supplementary materials 



Pin xt/: tt„i 

CZU — JNo — rel 


111 "7/; ZT H \ 

113. /o (1 1) 


poo pn pi/i 
CZZ — CZ3 — CZ4 


1 1 n *7 fi\ 
liy. / (3) 


1ST 1 f 1 P7 




P99 r?i uoi 




Nl — CI — HI 


119.7 


C24 — C23 — H23 


120.1 


C2 — CI — HI 


119.7 


N6 — C24 — C23 


121.8 (3) 


C3 — C2 — CI 


120.4 (3) 


N6 — C24 — H24 


119.1 


C3 — £2 — H2 


119.8 


C23 — C24 — H24 


119.1 


CI — C2 — H2 


119.8 






XTC T7 „ 1 \T 1 pr 

JN j — rel — JN 1 — Cj 


1 *7Pi C /-)\ 

i /y.j (Z) 


17^1 XT') z" 1 /: P, 1 A 

rel — JNZ — Co — OlA 


1 z:q "7 /c\ 
—loo. / P) 


\TO T7„ 1 \t i pr 

JNZ — rel — JN 1 — Cj 


-0.5 (2) 


p-7 XT') p /C PC 

C / — JNZ — Co — C J 


1 *7n i (i \ 
— 1 /y.3 (3) 


XT/1 T7„ 1 XT1 PC 

JN4 — rel — JN 1 — CD 


no 1 /")\ 
—yoA (Z) 


I?,, i XTI / • /; pc 

rel — JN Z — Co — C j 


n i //i\ 

0.3 (4) 


XT"3 T7„ 1 XT1 PC 

JN3 — rel — JN 1 — Cj 


— \).y (4) 


XT 1 PC p/T p. 1 n 

JN 1 — Cj — Co — Ulr3 


1 z:n n 

— lou.y (/) 


XT/: T7,t 1 XT1 PC 

JNo — fel — JN 1 — Cj 


V /.Z (Z) 


p a pc pz: p\ i n 
C4 — CD — Co — 0 1 d 


1 O C /Q\ 

lo.D (o) 


XTC T7 „ 1 XT1 Z" 1 1 

JN j — rel — JN 1 — CI 


0.3 (2) 


XT 1 PC p/T Pi1A 

JN 1 — C j — Co — 0 1 A 


1 /:o t //i \ 
loo. / (4) 


XT'") T7 a 1 "NT 1 Z" 1 1 

JNZ — rel — JN l — Cl 


1 *7fl *7 ZO\ 

—i /y. / (,zj 


P/1 pc / v. p, 1 A 

C4 — C j — Co — U 1 A 


1 1 n a\ 
-11.9 (7) 


"NT/I T7a1 "NT 1 Z" 1 1 

JN4 — rel — JN 1 — ci 


Q') —7 /")\ 

oZ. / (Z) 


"\T1 ( ' ^ ( ' MO 

JN 1 — Cj — Co — JNZ 


n "7 z/i\ 
-0.7 (4) 


"NT1 T7a1 "MT /"M 

JN3 — rel — JN 1 — ci 


1 ly.y (3 J 


P/l pc / XT') 

C4 — C j — Co — JN Z 


1 /O.O (3 J 


xt/: T7 „ i xti r 1 
JNo — rel — JN 1 — Cl 


— oZ.U (Z) 


Z" 1 /: XT') PT PiO A 

Co — JNZ — C / — OZA 


1 n i (h\ 
-1U.Z {/) 


XT/1 T7,t 1 XTI p-7 

JN4 — rel — JNz — C / 


on o si \ 
— oV-o (3) 


T7 „ 1 XT') P"7 PiO A 

rel — JN Z — C / — OZA 


1 *7n o /c\ 
1 /U.Z (D) 


XTT T7 „ 1 XT') P"7 

JN3 — rel — JNZ — C / 


n /i /">\ 

-0.4 (2) 


p /; XT') PT pi^D 

Co — JNZ — C / — OZri 


Tl >l /Q\ 

Z1.4 (o) 


xt/: T7 „ i XT') p-7 
JNo — rel — JNZ — C / 


oo o f1\ 

oo.o (3) 


I?,, 1 XT') P"7 p~) D 

rel — JN Z — C / — OZr3 


1 CO O /"7\ 

— 1 jo.Z {/) 


XT1 T7 „ 1 XT') p-7 

JN 1 — rel — JNZ — C / 


1 *7n *7 /I \ 
1 /y. / (3) 


p /; XT') P"7 PO 

Co — JNZ — C / — Co 


1 *7n t 
— 1 /y.3 (3) 


XT/1 T7 „ 1 XT') z" 1 /: 

JN 4 — r e 1 — JN Z — Co 


nn /: pi\ 

yu.o (3j 


T7„ 1 XT') P"7 PO 

rel — JN Z — C / — Co 


1 1 //lA 

1.1 (4) 


XTT T7 „ 1 XT') z" 1 /: 

JN 3 — r e 1 — JN Z — Co 


1 on n 
loU.U (3) 


pn xti p o pn 

ciz — JN3 — Co — cy 


1 1 /C\ 

2.1 (5) 


xt/: T7 „ i XT') z" 1 /: 

JN o — r e 1 — JN Z — Co 


nn o /I \ 
— yU.o (3) 


I?,, i xti p o pn 
rel — JN 3 — C o — cy 


1 *70 O 

—1 /o.Z (3) 


XT1 T7 „ 1 XT') z" 1 /: 

JN 1 — rel — JNZ — Co 


n 1 /")\ 

0.1 (2) 


pn XTI P o P*7 

C 1 Z — JN 3 — Co — C / 


1 *70 /: /I \ 
— 1 /o.O (3) 


xtc I? „ i xtt rn 
JN j — r el — JN 3 — C 1 Z 


-0.7 (2) 


17^1 XTI P O P*7 

rel — JN 3 — Co — C / 


1 1 Z"/1\ 

1.2 (4) 


XTI C1 XTI Z^1 o 

JNZ — rel — JN 3 — C1Z 


1 *7n i /")\ 
1 /y.3 (Z) 


PjO a p-7 po XTI 

OZA — C / — Co — JN 3 


m -) />i\ 
— 1 / l.Z (4J 


xt /i T7 „ 1 xti rn 
JN4 — rel — JN 3 — C1Z 


oo n /")\ 

-oz.y (zj 


AID p-7 PO XTI 

OZr3 — C / — Co — JN 3 


1 co c //:\ 
IDO.J (0) 


"\T/; 17 a 1 "\ti rn 
JNo — rel — JN 3 — C1Z 


01 1 /">\ 

ol .3 (ZJ 


"NTT PT PO XT'! 

JNZ — C / — Co — JN 3 


1 /I Z/1\ 

-1.4 (4) 


"MT T7a1 "NTI rn 

JN 1 — r e 1 — JN 3 — C 1 Z 


i /y. / (3J 


pp A P"7 PQ PQ 

uza — c / — Co — cy 


Q 1 z"7A 

8.1 (7) 


"NTC 17 a 1 "\T1 Z^O 

JN j — r e 1 — JN 3 — Co 


1 "7Q fi* 

i /y.o (z j 


p.") T) p-7 po pn 

uzr> — c / — Co — cy 


— ZZ.l {o) 


XT') T7 „ 1 XTI ro 

JN Z — r e 1 — JN 3 — Co 


-0.5 (2) 


XT') P"7 po pn 

jnz — c / — Co — cy 


1 *7*7 n /I \ 
1 / 1 .y (3) 


XT/1 T?„ 1 XTT PP 

JN 4 — r e 1 — JN 3 — Co 


n*7 i /")\ 

97.3 (2) 


XTT z^o pn p| A 

jn 3 — Co — cy — C 1 U 


o /i /z:\ 

-2.4 (6) 


XT/: 1 XTI po 

JN o — r e 1 — JN 3 — Co 


no a 

-yo.4 \l) 


p-7 po pn pin 

c / — Co — cy — c i u 


1 -7Q 1 fA\ 
1 /0.3 (4) 


XT1 T7 „ 1 XTT PP 

JN 1 — rel — JN3 — Co 


U.U (4) 


p q pn pi a p 1 1 

Co — cy — c i u — c 1 1 


i h //:\ 

1 .7 (6) 


XTC T7 „ 1 XT A pn 

JN j — rel — JN4 — C13 


]H A A (1\ 

— 1 /4.4 (3) 


pn pin pi i pn 

cy — c i u — c 1 1 — c i z 


n o /z:\ 
— U.o (0) 


XT') T7„ 1 XT A pn 

JNZ — rel — JN4 — C13 


7.1 (3) 


p q xti pn pi i 
Co — JN 3 — C 1 Z — C 1 1 


1 1 //i\ 

-1.1 (4) 


"NT! T7a1 "NT/1 n 1 

JN3 — rel — JN4 — C13 


— /4.D (3 J 


T7ai xti rn p 1 1 
rel — JN 3 — C 1 Z — C 1 1 


1 "7Q O 

i /y.z (z j 


XT/: 17^1 XT/1 Z^1 1 

JNo — rel — JN4 — C13 


— 10 /.9 (3) 


pi a pi i pn xti 
C1U — Cl 1 — CIZ — JN3 


n c /c\ 
U.J (j) 


XT 1 17^1 XT A C 1 1 

JN 1 — rel — JN4 — C13 


sy.U (3) 


PH XT A PI 1 P 1 /I 

Cl / — JN4 — C13 — C14 


n /: s a \ 
U.O (4) 


XTC T7„ 1 XT A PI 7 

JNj — rel — JN4 — Cl / 


5. /4 


17^1 XT A P 1 1 pi /I 

rel — JN4 — C13 — C14 


1 *7n i /")\ 
— 1 /y.3 (Z) 


XT') T7 „ i xt a n 

JNZ — rel — JN4 — Cl / 


—1 11. la (iy) 


XT A PI 1 pi /| p| f 

JN4 — C13 — C14 — Cl j 


n c /c\ 
U.J (j) 


XTI T7„ 1 XT A PI 7 

JN3 — rel — JN4 — Cl / 


1U5.0 (2) 


pn pi /i p 1 c pu 
C 1 3 — C 1 4 — C 1 j — C 1 o 


1 1 ( £\ 

-1.1 (6) 


XT/: T7 „ 1 \T A pi «7 

No — fel — N4 — C17 


12.3 (5) 


P1/1 P1C p 1 /" P1*7 

C 14 — C 1 5 — C 1 6 — C 1 7 


0.7 (5) 


Nl— Fel— N4— C17 


-90.9 (2) 


C13— N4— C17— C16 


-1.0 (4) 


N4— Fel— N5— C18 


-9.1 (2) 


Fel— N4— C17— C16 


178.9 (2) 


N3— Fel— N5— C18 


-98.3 (2) 


C13— N4— C17— C18 


178.2 (2) 


N6— Fel— N5— C18 


172.7 (2) 


Fel— N4— C17— C18 


-1.9 (3) 


Nl— Fel— N5— C18 


81.6(2) 


C15— C16— C17— N4 


0.4 (5) 



sup-8 



supplementary materials 



~KTA CI MC nn 

JN4 fel — JND — Ciy 


1 HA 1 /">\ 

1 /4.3 (Z) 


pic ru pi~7 pio 
C1D — Clo — CI / — CIS 


-1 /8.8 (3) 


Ml c 1 MC pin 

JNj — fel — JND — ciy 


Of ^> /">\ 
OD.Z (Z) 


p 1 n mc p 1 o pi 
C 1 y — JN D — C 1 6 — Vi 


6.J {D) 


M<£ IT . . 1 \rc /iifl 

No — fel — JND — Ciy 


-3.9 (2) 


TT~1 MC PIO PI 

fel — JND — Clo — Vi 


1 &H A 

-io/.y (z) 


\T| CI \TC p| n 

JN 1 — fel — JND — ciy 


-y4.y (2) 


P 1 n MC PIO P 1 "7 

ciy — JND — Clo — CI / 


-1 /3.D (Z) 


JN 5 — f e 1 — JN 0 — C24 


— 1 /o.U (3) 


T7~1 MC PIO P1T 

fel — JND — Clo — CI / 


1 A A S1\ 

1U.U (3) 


\n T7 a 1 M£ n/l 

JN Z — f e 1 — JN 0 — CZ4 


0.5 (3) 


M/1 rn r"i o p,i 
JN4 — CI / — Clo — (Ji 


1 /3.Z (3 ) 


M/1 T?~1 M£ P11 

JN 4 f e 1 — JN 0 — C24 


1 /D.4 (3) 


PU P1"7 PIO PI 

C 1 o — C 1 / — C 1 a — Vi 


n c ( a\ 

-7.6 (4) 


mi fai M£ r^i/i 
JN J — f e 1 — JN 0 — CZ4 


oZ. 1 (3 J 


M/1 1 "7 r"1 Q MC 

JN4 — CI / — Clo — JND 


-4.9 (3) 


\T| I~ , , | X T/T PTy| 

JN 1 — fel — JN6 — C24 


—81 .4 <Z) 


pu pn pio mc 
Clo — CI / — Clo — JND 


1 /4.3 (3) 


MC TT~1 M/: n/l 

JN 5 — f e 1 — JN 0 — C20 


0.44 (iyj 


pio mc pin P. A 
C 1 0 — JN D — C 1 y — U4 


4.4 (5) 


\n ci xt/t nn 
JN 2 — f e 1 — JN 0 — C20 


1 *7C A/1 ( 1 a\ 

-1 O.U4 (IV) 


T7~1 MC P 1 fl P/1 

fel — JND — Ciy — U4 


1 *7A "> /">\ 

—i /y.z (Z) 


M/1 c.l Mi pnn 

JN 4 f e 1 — JN 0 — C20 


-0.1 (5) 


PIO MC pin pnn 

C 1 0 — JN D — C 1 y — C20 


_ 1 /J.O (Z) 


Ml c i m*; nn 
JN 3 — f e 1 — JN 0 — C20 


m /IT / 1 a\ 
— y3.4Z (ly) 


ci mc pin pin 
fel — JN D — C 1 y — C20 


U.O (3) 


JN 1 — fel — JNo — C20 


1 m aa ( 1 a\ 
1U3.UU (iy) 


PI/1 M/: pnn pm 

C24 — JN 0 — C20 — C2 1 


-3.0 (4) 


PC \T i pi pi 

CD — JN 1 — CI — CZ 


A. H (A\ 

-0.7 (4) 


T7a1 M£ r^m ni 
fel — JN 0 — CZO — CZ 1 


1 HI A f")~\ 

1 /3.U (Z J 


TT~ 1 Ml P1 PI 

fel — JN 1 — CI — C2 


1 /8.4 (ZJ 


pnj M/; pnn pin 

C24 — JN 0 — C20 — C 1 y 


1 /o.l yl) 


M| pi pi pQ 

JN 1 — C 1 — C2 — C3 


0.7 (5) 


C_ i \r/ pin pin 

fel — JN o — C20 — c i y 


-7.8 (3) 


pi n pi p/i 
C 1 — C2 — C J — C4 


-0.5 (5) 


p/i pin pin m/; 
U4 — C 1 y — C20 — JN 0 


—1 /j.3 (z) 


n pi p/1 pc 
C2 — C3 — C4 — CD 


0.3 (6) 


mc pin pin m/: 
JN D — C 1 y — C20 — JN 0 


4.7 (3) 


P1 Ml PC P/1 

CI — JN 1 — CD — C4 


U.O pj 


P/1 pin pin P1 1 

U4 — C 1 y — C20 — C2 1 


3.9 (4) 


C| mi PC P/1 

fel — JN 1 — CD — C4 


— 1 /8.0 (3) 


mc pin pin Pli 
JN D — C 1 y — C20 — C2 1 


— \ /O.l (3) 


pi mi pc p/; 
CI — JN 1 — CD — Co 


1 OA A /lA 

-18U.U (3) 


m/: pin pi 1 pn 
JN 0 — C20 — C2 1 — C22 


3.3 (5) 


I - . . 1 M1 PC P/C 

fel — JN 1 — CD — Co 


A O //I \ 

0.8 (4) 


pm pin pii pii 
C 1 y — C20 — C2 1 — C22 


-175.8 (3) 


C3— C4— C5— Nl 


-0.4 (5) 


C20— C2 1 — C22— C23 


-0.8 (5) 


C3— C4— C5— C6 


-179.8 (3) 


C21— C22— C23— C24 


-1.8 (5) 


C7— N2— C6— OIB 


-21.4(9) 


C20— N6— C24— C23 


0.3 (4) 


Fel— N2— C6— OIB 


158.2 (7) 


Fel— N6— C24— C23 


-175.1 (2) 


C7— N2— C6— OlA 


11.7 (7) 


C22— C23— C24— N6 


2.1 (5) 



Hydrogen-bond geometry (A, °) 



D—Yi-A 


D — H 


R-A 


D-A 


D—H-A 


C12— H12-03' 


0.93 


2.30 


3.084 (3) 


142. 


C12— H12-04' 


0.93 


2.55 


3.288 (4) 


136. 


C2— H2-05 


0.93 


2.52 


3.292 (5) 


140. 


C2— H2-05A 


0.93 


2.41 


3.116(8) 


133. 


Cll— Hll-06' 


0.93 


2.62 


3.385 (6) 


140. 


Cll— H11-08A' 


0.93 


2.32 


3.191 (11) 


156. 


CI 6— H16 -06A" 


0.93 


2.58 


3.431 (10) 


153. 



Symmetry codes: (i) -x+1, -y, -z+1; (ii) x+\,y, z. 
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